Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.005 Å; disorder in main residue; R factor = 0.049; wR factor = 0.127; data-to-parameter ratio = 12.9. Refinement R[F 2 > 2(F 2 )] = 0.049 wR(F 2 ) = 0.127 S = 1.03 4948 reflections 383 parameters 16 restraints H-atom parameters constrained Á max = 0.30 e Å À3 Á min = À0.23 e Å À3
The title compound, C 29 H 19 F 6 NOS 2 , is a new unsymmetrical photochromic diarylethene derivative with different metaphenyl substituents. The distance between the two reactive (i.e. can be irradiated to form a new chemical bond) C atoms is 3.501 (4) Å ; the dihedral angles between the mean plane of the main central cyclopentene ring and the thiophene rings are 47.7 (5) and 45.1 (2) , and those between the thiophene rings and the adjacent benzene rings are 29.4 (2) and 28.4 (3) . The three C atoms and the F atoms of hexafuorocyclopentene ring are disordered over two positions, with site-occupancy factors of 0.751 (4) and 0.249 (4).
Related literature
For related compounds, see: Irie (2000) ; Irie et al. (2001) ; Pu et al. ( , 2008 . For the synthesis of the precursors, see: Pu et al. (2006) ; Yang et al. (2007) . For ring-closure reactions, see: Ramamurthy & Venkatesan (1987 (2) = 82.158 (2) V = 1335.1 (3) Å 3 Z = 2 Mo K radiation = 0.27 mm À1 T = 296 K 0.15 Â 0.13 Â 0.10 mm
Data collection
Bruker SMART CCD area-detector diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0.961, T max = 0.974 10275 measured reflections 4948 independent reflections 3155 reflections with I > 2(I) R int = 0.029 3-(4- {3, 3, 4, 4, 5, 
Photochromic diarylethene is one of the most promising candidates for photoelectronic applications, such as optical storage (Irie, 2000; Pu et al., 2008) , photoswitches (Irie et al., 2001; Pu et al., 2007) . The title compound shows a photoactive antiparallel conformation (Fig. 1 ). The two independent planar thiophene ring systems have essentially identical geometries, and the dihedral angles between the main central cyclopent-1-ene ring and those of the two thiophene rings, S1/C6-C9 and S2/C18-C21, are 47.7 (5) and 45.1 (2)°, respectively. The dihedral angle between the thiophene and adjacent benzene ring is 29.4 (2)° for the C11-C16 benzene ring and 28.4 (3)° for the C23-C28 benzene ring. The two thiophene groups are linked by the C1=C5 double bond, with both of them attached to the ethylene group via the 2-position. The distance between the two reactive C atoms (C6···C18) is 3.501 (4) Å, which is short enough, theoretically, for the ring-closure reaction to take place in the crystalline phase (Ramamurthy & Venkatesan, 1987) . Crystals of the title compound (1a) show photochromism in accordance with the expected ring closure, to form (1b) (Fig. 2) ; upon irradiation with 313 nm light, the colorless crystals turn blue rapidly. The blue compound when dissolved in hexane displays an absorption maximum at 583 nm. Upon irradiation with visible light with a wavelength greater than 450 nm, the blue crystals again turn initial colorless; a hexane solution has an absorption maximum at 294 nm.
Experimental
The title compound was originally derived from 3-bromo-5-(3-methoxyphenyl)-2-methylthiophene (1) (Yang et al., 2007) (5.0 g, 17.6 mmol) with an n-BuLi/hexane solution (7.1 mL, 2.5 M, 17.6 mmol) at 195 K under a nitrogen atmosphere, after 30 min, perfluorocyclopentene (2.2 mL, 17.6 mmol) was added quickly to the reaction solution. The mixture was stirred for 3 h at this temperature. The reaction mixture was filtered and evaporated in vacuo. The residue was purified by column chromatography on silica gel (hexane) to give (2-methyl-5-(3-methoxylphenyl)thiophene)perfluorocyclopent-1-ene, (2) (4.53 g, 11.3 mmol). Finally, to a stirred THF solution (50 ml) of 3-bromo-5-(3-cyanophenyl)-2-methylthiophene, (3) (Pu et al., 2006) (2.6 g, 9.6 mmol), an n-BuLi/hexane solution (3.8 ml, 2.5 M, 9.6 mmol) was slowly added in at 195 K under a nitrogen atmosphere. After 30 min, compound (2) (3.8 g, 9.6 mmol) was added and the mixture was stirred for 2 h at this temperature. The reaction mixture was extracted with diethyl ether and evaporated in vacuo, then purified by column supplementary materials sup-2 Refinement All H atoms attached to C were geometrically positioned and treated as riding with C-H = 0.96 Å (methyl) or 0.93 Å (aromatic), and with U iso (H) = 1.2U eq (aromatic C) or 1.5U eq (methyl C). The cyclopent-1-ene ring in C2, C3, C4-envelope conformation is disorder. The occupancies of the disorder components were refined to 0.751 (4):0.249 (4) for C2:C2', C3:C3', C4:C4' and F1:F1', F2:F2', F3:F3', F4:F4', F5:F5', F6:F6'. The disordered atoms were refined with bond restraints of C-F = 1.34 (1) and C-C = 1.50 (1) Å, and with constraints of same displacement parameters for major and minor atoms. 3 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 1.340 (10) C17-H17A 0.9600 C2'-F1' 1.339 (10) C17-H17B 0.9600 C2'-C1 1.494 (10) C17-H17C 0.9600 C2'-C3' 1.505 (10) C18-C19 1.372 (4) C3'-F4' 1.338 (10) C18-C22 1.499 (4) C3'-F3' 1.345 (10) C18-S2 1.716 (3) C3'-C4' 1.32 (4) C19-C20 1.420 (4) C4'-F5' 1.334 (10) C20-C21 1.362 (4) C4'-F6' 1.350 (10) C20-H20 0.9300 C4'-C5 1.53 (3) C21-C23 1.462 (4) C1-C5 1.342 (4) C21-S2 1.722 (3) C1-C7 1.467 (4) C22-H22A 0.9600 C5-C19 1.471 (4) C22-H22B 0.9600 C6-C7 1.371 (4) C22-H22C 0.9600 C6-C10 1.490 (3) C23-C28 1.395 (4) C6-S1 1.715 (3) C23-C24 1.395 (4) C7-C8 1.423 (3) C24-C25 1.387 (4) C8-C9 1.355 (4) C24-H24 0.9300 C8-H8 0.9300 C25-C26 1.375 (5) C9-C11 1.468 (4) C25-C29 1.441 (5) C9-S1 1.727 (3) C26-C27 1.379 (5) C10-H10A 0.9600 C26-H26 0.9300 C10-H10B 0.9600 C27-C28 1.379 (4) C10-H10C 0.9600 C27-H27 0.9300 C11-C12 1.384 (4) C28-H28 0.9300 C11-C16 1.389 (4) C29-N1 1.126 (4) F1-C2-F2 106.8 (5) C12-C11-C16 119.0 (3) F1-C2-C1 115.7 (5) C12-C11-C9 120.8 (3) Fig. 1 supplementary materials sup-11 Fig. 2 
